Verapamil corrects abnormalities in norepinephrine metabolism of brain synaptosomes in CRF.
Abnormalities in norepinephrine (NE) metabolism of brain synaptosomes occur in chronic renal failure (CRF), and this has been attributed to the parathyroid hormone (PTH)-induced accumulation of calcium in synaptosomes. The present study examined the effect of treatment with the calcium-channel blocker verapamil on NE content, release, and uptake, on Na(+)-K(+)-ATPase activity, and on calcium content of brain synaptosomes from rats with 21 days of CRF. Verapamil treatment of normal rats for 21 days did not affect synaptosomal NE content, release, or uptake, Na(+)-K(+)-ATPase activity, or calcium content. Rats with 21 days of CRF displayed a significant (P less than 0.01) reduction in their synaptosomal NE content, release, and uptake, an increase in Na(+)-K(+)-ATPase activity, and a significant (P less than 0.01) increase in calcium content of synaptosomes. The treatment of CRF rats with verapamil normalized synaptosomal NE content and release and Na(+)-K(+)-ATPase activity, produced a significant (P less than 0.01) improvement in NE uptake, and prevented the accumulation of calcium in synaptosomes. The data of the present study are consistent with the notion that the abnormalities in synaptosomal NE metabolism and Na(+)-K(+)-ATPase in CRF are mainly the result of PTH-induced accumulation of calcium in synaptosomes and could be prevented by a calcium-channel blocker.